Abstract. The actual and expected benefits of fostering the alignment of people factors and cooperation among software development teams enables software development organization to improve software development productivity. Furthermore, software development productivity presents a significant challenge for both understanding and quantifying the performance characteristics of software development organizations. This paper introduces an approach to model software development productivity by using structural equation modeling (SEM), a technique that can be used for testing and estimating relationships using empirical data. We also present preliminary results from an exploratory study about the enabling social factors that affect software development productivity. Our quantitative analysis involves grouping productivity and social productivity factors for studying and identifying their implicit relationship. To this end, we issue questionnaires to test our hypothesis and to gather sample data. The paper concludes by showing initial results, limitations, and directions for future research.
Introduction
In contrast to other aspects of software process improvement (SPI), software productivity improvement is a multi dimensional concept with a means of achieving and sustaining a competitive advantage. As software development is considered to be a human endeavor (i.e. effort and intellectually intensive team work) [1], the human and social aspects of software engineering has turned into an important topic to investigate for both scholars and practitioners. It is therefore not surprising that experiencing greater production success heavily relies on how the teams socially communicate, and utilize their interactions. These interactions however, should be governed and coordinated to achieve the desired productivity levels both for individual and a team as a whole. Although extensive research has been carried out about many of the social aspects [2] , no study exists which adequately uncovers the relationship between the productivity factors and the social aspects affecting productivity of software development projects. We therefore conduct a study of this relationship and in doing so, we identify an indicator for defining the social aspects influencing productivity, we term this indicator as social productivity of software development. Social productivity is a dimension of productivity which addresses improvement issues about social interactions corresponding to the basis of the social structure of a software team.
Objective of Research
Our preliminary study aims to empirically analyze the dynamic interactions between the factors of social productivity and productivity based upon software productivity literature and refined by our focus group studies. We apply a structural equation model (SEM) approach for evaluation of the central hypothesis (i.e. a positive correlation between influential factors of social productivity and software productivity) introduced in this paper to be tested and to provide an initial empirical support for our proposed model. One dimension of the model consists of several important productivity factors found in the literature, where other dimensions define several indicators of the social aspects of software productivity. Most importantly however, this paper is among the first attempts to use a technique like SEM to examine the impact of social aspects of software development productivity.
The remainder of this paper is organized as follows: In the next section, we introduce several definitions for the social dynamics of software development settings. The following section describes the analysis models and methods in more detail and presents some some preliminary results that prove the feasibility of our proposed model, and to verify our empirical approach. Finally, the last section concludes the paper with a brief summary of contributions and the directions for future research.
Social Dynamics
Social dynamics is an multi disciplinary field of science that concerns the process of analyzing socialites or social systems expressed by actors and their interactions based on rules or norms. These definitions provided by the field of social dynamics help us to highlight the important points of the Social Aspects of Software Engineering (SASE) [2] . Ultimately, SASE will help us to understand the social dynamics of a software organization in order to promote cooperation within software teams and organizations, and to respond to the dynamic trends of present and future of software development.
Productivity
Software production is the economic process of conversion of inputs to outputs based on resource consumption and allocation. Thus, one of the concerns of
